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Abstract

This paper investigates the biases that may cause middle school through college age girls
from continuing in a technology track. Secondary purposes were to find suggestions as to
possible classroom modifications that are proven to encourage greater female
participation in teclmology and to locate Government agencies, educational institutions
and private industries that offer suppo1t for young girls interested in technology. The
biases appeared to be due to a variety of outside influences such as the entertainment and
advertising industry, family and the ways in which girls perceive the use of technology.
Girls are constantly being shown how they should act, what they should look like and the
activities and careers that make them acceptable. Girls often feel inferior to boys in a
technology class and need proper support from the teacher to insure equal footing.
Mentoring, giving the girls a positive role model is essential to young girls developing a
positive attitude toward technology. There are a number of agencies available that are
sponsored by the government, private industry and the education community, many of
which are maintained and supported by combinations of each. These agency sponsored
resources, offer support to the female student, her parents and teacher such as free
mentoring, tuition assistance and lesson planning with the female student in mind.
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Literature Review
The literature covered many facets of girls and women in the educational and
working worlds of technology. The following pages summarizes some of these finding
with an eye to understanding where the biases come from as well as possible curriculum
modifications to help young females past the hurdles of following a technology tract in
high school and college.
History

Due to the social norms of the time, only white males practiced engineering as a
profession until late in the l 800's. After that time, a very few women did enter the
engineering fields, but their numbers were held back by the continued social stigma and
the slow-to-change view of the woman's place in the workforce. In 1993 a national
Science Foundation survey found that women had only grown to become ten percent of
the entire Science, Engineeri ng and Technology, (SET) workforce here in the United
States. This is despite the findings that the numbers of women in college for SET have
grown to twenty percent of all SET enrollment (Baine, 2004).

Survey Findings for Young Girls

Many surveys have been conducted on the subject of why young girls and women
are under represented in the Science, Engineering and Technology. Females' shying
away from the technologies is well recognized and was documented by each of the
literary documents investigated. The problem appeared to start in the way young girls
were taught to view themselves and their abilities. In fourth and fifth grades girls were
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Middle school girls were more apt to judge themselves by what they think others
think of them and are therefore more likely than boys to chose a path that adults expect
them to take. Sometimes, even technology teachers send the wrong signals to girls when
they concentrate their time on the boys that subconsciously tells the girls you belong
somewhere else (Kommer, 2006). While subtle, parents have shown a tendency to buy
computers for sons to use at home but are less likely to buy a home computer for a
daughter (Christenson et al., 2005).

Survey Findings- High School Girls
In a study done by the Society of Women Engineers, of the high school girls

surveyed, 75% of the girls had no interest in pursuing a career in Math, Science or
Technology. Only 10% of them would consider a career in any of the engineering fields
(Roach, 2006). The girls expressed that they avoided Math, Engineering and
Technology, (MET), careers because did not want to be stuck in front a computer all day.
They looked at MET careers as a backup career not as a primary career. Unfortunately,
waiting too long to commit to a technology field until college often leaves students
lacking essential required knowledge such as higher level math and science. Sixty six
percent of the girls questioned on their view of technology responded, it' s cool, but it's
just not for them (Roach, 2006).
In high school, girls start to perceive that the boys are better able to use a

computer even though there is no statistical data to support the perception. The
differences are usuaJly due to age, education and/or experience; only self-perception is
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affected by gender, (Harittai & Shafer, 2006). High school girls expressed concern over
isolation and being the only girl in a class of boys. Most girls surveyed felt intimidated by
a classroom dominated by boys, feeling that they do not belong, 25% did not feel equal
when in-group work with boys. They remember boys trying to take over while in groupwork leaving them to watch instead of being an active participant. High school girls that
were interested in Science, Engineer1ng and Technology, (SET), complained the there
was little direction from their guidance counselor or from home as to how to go about a
preparing for a career in engineering. Parents gave the impression that girls should just go
to college and figure out what they want to do while in college (Kekelis, Wepsic,
Ancheta & Heber, 2005). Another point of contention is that the girls felt that
Technology courses are male oriented. They tend to focus on cars and machines where
the girls would like to focus more on devises that help everyday comfort.

Survey Findings- College Girls
In a survey of college aged students to see if there was a difference in techno-

savvy, by comparing what high tech gadgets the students owned it was discovered that
there was little difference between the sexes on whether they owned and used the
following: TV, Computer, Gaming machine, and digital can1era. Girls at this college not
only use technological gadgetry in everyday life but also had the desire to own it for
themselves. This survey indicates that the use of technical gadgets for entertainment and
studies is not a problem college age girls. The only significant difference noted by this
survey between the sexes was that the boys were 38% more likely to download music
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from the Internet which the author felt was probably due to preference not ability (Roach,
2004).

Proposed reasons for Gender Bias
Research done by Kommer 2006 says that men and women differ greatly on their
views and attitudes concerning technology and it's use. One possible cause is the
chemical differences between male and female brains, also, male brains tend to be right
side dominate which is the spatial center of the brain. These differences may lead to
males being better at math and technology. Contrary to Kommer and common public
perception, empirical literature has shown minimal or no difference in math or science
ability because of gender (Hargittai & Shafer, 2006).
The National Telecommunications and Information Administration has found
that attitude toward computer use can greatly influence ones ability to find data on the
Internet. As more and more of our daily tasks move on line, people with poor attitudes
toward computer use w ill fall behind causing stratification of knowledge due to attitude
(Hargittai & Shafer, 2006).
In a survey of high school students, females were found to view computers as a
household helper or a method of broadening companionship and business networks.
Males on the other hand view computers as an instrument of power and as a tool of
control. When girls were asked to draw a robot they drew robots that were hmnan like
showing little or no mechanization, boys however drew robots that displayed great power
often with detailed mechanics. Girls are generally encouraged by society to be users of
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technology where boys are encouraged to find out how things work- to take them apart
(Honey, Moeller, Brunner & Bennett, 1991).
In a later study, Women reflected a more positive attitude toward computers than men on
overall use, value of owning a computer and their comfort level while using a computer.
Women expressed the need for computers to be an extension of their senses, they want to
use the machine to broaden their world. Men on the other hand, want to command the
machine and use it to extend their power (Ray, Sormunen & Harris, 1999).
When asked to rate themselves on computer mastery, men were more likely to
rate themselves as skilled whi le women will almost never rated themselves as expert.
Because of this difference in ability men were more likely to enroll on-line, access
government websites and research information online (Hargittai & Shafer, 2006).
A psychological view of why girls view technology differently is offered by
Morris Massey PhD. Who's book is entitled, "What you are is where you were when."
He claimed that our values are formed through imprinting, modeling and socialization.
He claimed that we are not pre-wired, but taught how to see the world and how to react to
it depending on the time period we are raised and the area of the world that we grew up
in. The Modeling Period, ages 8-13, are the years where teachers can have the greatest
impact. It is during this period that children copy other people, it is like "trying on things
like a suit of clothes, to see how it feels"(pg 124). The values children form early in llfe
and can only be altered later in life by what Mr. Massey called a significant emotion
event, the definition of which depends greatly on the person in question (Massey, 1995).
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Recommendations
There are a number of recommendations made to help girls to realize that a SET
career is a viable choice. The one suggestion that nearly all of the articles offer is to have
female mentors and technology teachers available for student support. Female mentors
have the ability to encourage the student through career path guidance, students need to
be able to see not only see the ultimate goal but a clearly delineated path of how to
acrueve the goal. Students who have a fuzzy idea of what is required to enter engineering
will avoid the path due to anxiety caused by uncertainty (Baine, 2004). Working female
mentors also provide the positive role model that can give a girl the feeling that a SET
career is not just for nerdy wrute guys. Young girls need to see nom1al women who can
excel in engineering fields, lead a normal life and have the satisfaction of a rewarding
career (Kekelis, Wepsic, Ancheta & Heber, 2005).
The history of womens contributions is seldom mentioned in textbooks. An effort
is necessary to interject some of these accomplishments in the classroom so that the
students of both genders realize the many contributions of women in engineering such as;
Amanda Jones- invented vacuum method of canning food, Ellen Richards- pioneered the
field of environmental engineering, and Hedy Lamar, the famous actress - invented the
anti radar jamming devise used against German radar during WWII (Baine, 2004).
The guidance department should do their best to schedule the girls that are in a
technology track so that there are always multiple girls in any one class. This would help
prevent the isolation and inferiority that girls can feel by being the only girl in a class full
of boys. Guidance and administration need to provide technology teachers the resources
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and background to help them fully support the female' s interests in technology
(Washburn & Miller, 2005). Technology projects need to be modified to allow more
variety in structure and expected output. Modifications to curriculum to enhance female
views of technology might include allowing emphasis on features instead of the
mechanical working of a mechanism. Group projects are needed that allow girls to work
as a team so that girls need not compete with boys for project decisions and job, the
projects should be a mix of competitive and cooperative formats (Kommer, 2006).
Projects should be comprised of hands-on, oral and written tasks to appeal to the girls
desire to use technology as a communications tool. If groups are gender mixed assigning
specific role to students can help prevent the boys from overpowering the girls and
dominating the outcome. (Christenson et al., 2005) Projects can be adding that combine
computer technology with Biology, Medicine, Psychology and the fine arts. Doing this
will provide many girls the connection that all fields are growing more and more
dependent on technology thereby enforcing their investment in technology (Olsen, 2000).

Government Involvement

The federal government has recognized the need to involve more women in engineering
and created CAWMSET- The Commission on the Advancement of Women and
Minorities in Science, Engineering and Technology. This commission has expanded
government initiatives to women entering college for SET by offering larger Pelt grants
to women in technological studies. This represents the first time that the Pell grants have
been based on anything other than financial need (Dervarics, 2000). CAWMSET has
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recommended that a follow up commission be appointed and be composed of
government, industrial and education leaders to insure that the directives of CAWMSET
are carried out and that the goals of the commission are met. The follow up commission
will have to report to the president, congress and the 50 governors to insure
accountability (Garelik, 2000).

Higher Education and industrial lnvolvemen1

There are a number of organizations that are currently working to help bridge the
gap in female participation in technology education with the goal of increasing the
numbers of women in SET careers. All of these organizations have web sites, which
provide information, guidance and links to other resources.
The Nation Academy of Engineering has a complete web site devoted to "The
Celebration of Women in Engineering". The web site includes links to help teachers and
students to explore girls' issues concerning the difficulties of following a technology
curriculum. The NAE also offers girls advice on: engineering in the classroom, planning
for college and technology careers through a series oflntemet links (Blaine, 2004).
The Advocates for Women in Science Engineering and Mathematics has a web
site that is sponsored by the Saturday Academy and offers junior and senior high school
female students opportunities to join in programs that are run during winter and spring
breaks that offer science adventures. These science adventures aim to pique the interest of
girls through the use of science activities that appeal particularly to girls. There is a link
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to ASE, which offers summer apprentiship programs, as well as a link for group options
that bring their unique program to your local middle or high school (Blaine, 2004).
The National Center for Women & Infonnation Technology offers advise though
a website that is cosponsored by large corporations such as Cisco Systems and Avaya.
This is a partnership that provides resources to help the female student, her parents and
her teacher to navigate her through the many educational pathways that lead to a career in
technology. Corporate involvement gives the NCWIT a pool of female advisers and
mentors to help the budding female engineer while the corporations get exposure and a
more diversified workforce (Moore, 2005).
The LIA Project is a partnership between Boston University and FableVision - a
worldwide group of academic, research, business, media and technology and funding
resources. This is a cross media project that was started by Boston University to attract
young women and minorities into technology studies. Education guidance and activities
are provided to students utilizing the internet, CD's, DVD's, hand held gaming, PDA' s
and movie special effects as ways of fostering interest through diversity of media and
applications (DiGiorgio, 2004).
Westminster College has set up a series of summer camps called- Attend
Westminster Explore Science Use Math, for eighth grade girls. The camp specializes in
involving young girls in fun activities, (ex. volleyball, hikes, skin care), intenningled
with interesting educational projects involving Science and Math in a camp style setting.
The camp's aim is for girls to develop a sense of sisterhood, built around girls working
together while learning Science and Math in a fun outdoor setting (Wilson, 2005).
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The Internal Drive Foundation is a joint venture between a vruiety of corporate
and over 50 educational sponsors to provide young women with mentors and team
building projects to help guide the student through their technology education. The IDF
offers for-pay full summer camps that are located at sponsor universities where they
specialize in computer use and training. The foundation also provides college
scholarships to underprivileged girls that are entering technological studies (Anonymous,
2002).
Under the name Go Girls Tech, the Girl Scouts of America with Sally Ride
Science have launched a website that encourages young girls to enjoy technology through
a series of web games and a short video contest. They sponsor a special website that
contains links that provide resources for both the female student and her parents to help
foster an interest in technology education (Simon, 2006 + Fam1er, 2004).
The Anita Borg Institute for Women and Technology foundation teamed up with
some of industries biggest corporations including; HP, Microsoft and IBM, all working
together to support and encourage women in their quests to join the world of technology.
They have a two-fold mission; to increase the impact of women on technology and to
increase the positive impact of technology on women. The foundation sponsors a website
with links to resources and programs suited to the young female interested in technology
(Olsen, 2000).
The Society of Women Engineers is a group of women in industry who realize the
need to support young girls as they make their way through a MET education. The SWE
is member funded and operated, providing resources for both the K-12 girl and the
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college woman. Their resources include programs, awards and scholarships that aim to
aid the budding female engineer. The SWE also offers a mentor program that is available
nationwide through a multitude of corporate sponsors and members. They offer
scholarships to needy girls who wish to attend a summer program called, "Wow that's
engineering" which is designed to excite the young female student about the world of
science and engineering (Roach, 2006).

Summary
The problem of female apathy toward technology education is not a localized
problem of rural America but a nationwide problem that has no easy answers. Educators
are fighting stereo typed role models that have been around for generations and are
constantly being reinforced by commercial advertising and popular television
programming. Changing societies' perceptions of girls, and their proper roles in
technology, wilJ take many years will take a great amount of effort by educators from
elementary school to college.
James Renick said it best;" We need to consider and include all Americans as we
strive to keep our country at the forefront of a knowledge driven global economy"
(Renick, 2006, p.17). American society is becoming a true mix of all minorities, both
racial and gender and it's time for the scientific and engineering fields to reflect that
diversity. There is a need to have the white male dominated establishment create an
environment where women and minorities can excel and flourish in Science, Engineering
and Technology (Renick, 2006). Math and Science are becoming the new global
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currency, people and nations with the highest level of education in these fields will
generate the greatest wealth. Women cannot raise their overall economic status without
proper education in these fields (Simon, 2006).
Strategies need to be developed that will break down the barriers that exist that
prevent young girls and women from choosing a SET education and career. The United
States government has realized the problem and created The Morella Commission which
was set up to investigate how this can be accomplished, but their work needs the
cooperation of all of American education and industry to make it happen (Washburn +
Miller, 2005). Change will not happen tomorrow, images of the female role are ingrained
by history and propagated by the American entertainment industry. Teachers can have a
positive effect on these stereotypes through activities that encourage young girls to get
involved.
In the classroom, teachers of all subjects need to make computer use an asset to
young girls not a filter that hinders their progress in technology (Crombie, 1990).
Computers can be a girl ' s friend if it becomes an everyday tool instead of a tool to use for
school research and personal communication. Software, activities and games that appeal
to girls as well as boys need to be introduced in the classroom to insure participation and
involvement by all (Farmer, 2004).
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Methodology

Research and student observations were conducted at a rural school located
approximately 25 miles outside of Rochester, New York. The students came from a
variety of economic backgrounds ranging from borderline poverty to 6 figure family
incomes. Approximately 1/3 of the surveyed students grew up in a farm environment
while 2/3' s grew up in a village community setting with their parents commuting to work
either locally or in the surrounding communities.
The students used for this research consisted of all members of the school' s 8111 grade
class and was conducted during their normal New York State mandated Technology
class. The Technology classes were held for the entire school year and ran every-other
day for 80 minutes. One of the six classes was conducted with the help of a female
special-education teacher's aide who assisted three students of need, one boy, and two
girls. There were 50 males and 47 females in the sampling, class size and gender
distribution were as follows:
Block IA- 8 males, 5 females
Block 2A- 9 males, 7 females
Block 3A- 9 males, 7 females
Block 1B- l 0 males, 6 females
Block2B- 9 males, 9 females
Block 3B- 5 males, 13 females
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Research Specifics
As part of usual classroom activities, all male and female students were surveyed for
input as to what fields of technology are of interest to them. Student research was
accomplished as a part of normal class activities. Students were not informed that they
were being observed and surveyed for use in this project; their identities were not
included or traceab]e. All information was gathered as a regular component to this course
by teacher observations and using the engineer career worksheet (Appendix A). Grade
related data showing student mastery was gathered using no names and is completely
untraceable. The data was categorized according to gender in an effort to discover trends
and possible indications of gender interest.
Extensive research was conducted using the Internet to find government web sites and
websites sponsored by various industrial and educational institutes to find resources
available for teachers and students to help advance the quality of technology education of
middle school, high school and college age girls.

Curriculum Modifications
The following modifications which were made to the daily teaching methodology
and curriculum, were ideas discovered during the research portion of this research
project. All changes were made with the idea of increasing the interest of the females in
some of the many different areas of technology.
Since image appeared to be the biggest hurdle to girls considering technology as a
career focus, the first modification made was to bring in an local alumni who was well
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respected, well groomed and a successful young woman engineer to speak with the
students on life as a woman engineer. She was well prepared and spoke with authority on
how rewarding it was for her to graduate from a technical college and to work in a local
engineering/manufacturing finn. She described the working conditions, excellent pay and
the respect that she received from friends and family for her academic and career
accomplishments. When she was done, the girls appeared to be impressed and asked
questions about salary, what is it like working with all men and if she planned to have a
family someday? Through these thoughtful questions and her eloquent answers it was
apparent that she made a positive impression on many of the girls.
The second change made was to allow for the students to fo1m their own groups
with class members of their own choice. This allowed the girls to form all girl groups. As
it was pointed out in the research and observed in previous years, girls are sometin1es
bullied while in groups containing boys, but by allowing the girls to be in groups of just
girls, it was observed that they were able to better allocate work assignments and to
police their group against slackers and over socialization. A third benefit noticed was that
the girls took great pride in being able to outdo the male groups. This friendly and
sometimes fierce competition not only led to the girls working hard, but also made the
boys groups focus better for fear of being shown up by the girls groups. Finally, by
allowing all girl groups on the world design project, the girls were able to choose a world
problem that was of interest to them that may have otherwise been overridden if the
group had a boy in it.
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Project Modifications
A less signjficant, but still valuable change incorporated was to allow greater
creativity and role assignments in the previously well-defined design projects, in
particular, the compressed air dragster and the Maglev vehicle projects.
The compressed air powered dragster project was originally developed to have the
students design and create dragsters that would compete to win a class championship
based on speed. Most dragsters ended up looking and performing about the same, female
students often complained that while race day was fun the project was boring. This year,
in an effort to foster greater female interest students were allowed to design either a
dragster or a unique car. The unique cars were still required to meet all project
specifications and had to be able to travel the 24 foot length of the track As suspected
almost half the girls created unique cars instead of dragsters. They were then able to race
their cars but were forewarned that they could expect not to win very many races due to
their excessive weight and lack of aerodynamics. They did however, show great pride in
their cars and one girl came in during free periods to build a second car, a dragster, so she
could compete for the speed trophy as well as the class favorite trophy.
For the Magnetic Levitation, (Maglev), Vehicle project, career specific roles and
responsibilities such as entrepreneur, marketer and salesperson were added to the normal
design and manufacturing engineering roles the project had in the past. The students'
added responsibilities were to form a pseudo company, research what is Maglev, and then
choose a transportation need that could be filled using Maglev technology. After they
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designed and built their product they marketed and sold their product to the rest of their
class in a car-show type setting.
The final curriculum addition made was to create a worksheet that I gave to the
guidance department and to the girls to be taken home to their parents (Appendix C). The
work sheet contains the names of various professional I industrial organizations that
support websites that offer programs that support females taking technology course work
in high school and college.

Success Measurements
The first criteria for success of my curriculum changes was measured by comparing
the number of girls that signed up for a technology tract in high school at the midpoint of
the 2005-2006 school year compared to the number of female students who signed up
from the 2006-2007 school year. High school course sign up is done every year during
the month of February after the completion of the first 20 weeks of school. This is the
ultimate determinate of success because it represents a commitment to technology as a
future and a change in attitudes that have been generations in the making.
A second sign of improvement could be determined by comparing the results of the
entry survey on careers (Figure 2), to the exit survey on careers (Figure 3), to see if the
girls showed a higher or lower interest in technology based careers. It could be assumed
that if they know these careers are open to women and if they find them interesting that
they might include appropriate technology courses in their choices for high school and
college electives. After the two previous school years, 2003-2004 and 2004-20005 there
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was only one female student who signed up for technology courses in her freshman year,
getting even one more would be an improvement.
The grades that the girls received were not used as a sign of success because the girls
have scored well, 80-99, the past two years. Instead, the grades were monitored and
included in the study to insure that the grades of the girls or boys did not denigrate
because of all the changes.
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Results
The results were very positive on both criteria for determining the success of the
modifications made to curriculum and delivery. In my second year of teaching 81h grade
technology, 2004-2005, I only had 1 out of 52, less than 2%, of the

gth

grade girls sign up

for a high school technology tract. After the 2005-2006 school year 3 girls signed up out
of 48, approximately 6% choosing to continue in a high school technology tract. After
initiating the classroom modifications mentioned earlier, the number of girls that signed
up for high school technology was 9 out of 46, or 19 percent. This is a significant
improvement over either of the previous years in both numbers and percentile of the
available female class. It is reasonable to assume that a small amount of the success was
due to my learning to be a better teacher and my own attitude changes that resulted from
the research conducted, however, to achieve a large jump in both number and percentage
of girls continuing on in technology, points directly to the curriculum improvements
made as a result of this study.
There was also evidence of success from the results of the entry survey, (Figure 2)
and exit survey, (Figure 3) that the students took in class. The graph of the entry survey
shows the distribution of jobs that the boys and girls would consider as a career before
having taken 81h grade technology. A total of 11 girls indicated an interest in 3
technology-based careers, they were; Architecture, Building Trades and Software
Engineering. After taking 20 weeks of 8th grade technology, the number of technology
based jobs that the girls found interesting jumped to 11, with some girls indicating
multiple interests. This survey does not guarantee that the girls will pursue each of these
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careers, but simply shows that they are now aware of the opportunities that are out there
for them in technology.
The grades that the girls attained in technology were as good and better in overall
average than those earned by the boys. The girls as a group averaged almost 2 points
higher than the boys at the midyear point as is shown in Figure 2. The girls did not have
higher individual grades, but were more consistent as a whole having fewer dramatically
lower scoring members to give them the edge in point average as can be seen in Figures 3
through 8.

Literature Relates
When asked, the majority of the girls in my classes enjoyed using the computers
but were glad to hear we would be moving on to other things like electricity and using the
shop machines. Many of them agreed with the literature in that, computers are a nice tool,
but would prefer to use it for music downloading and communicating with their friends at
night. Girls were very receptive to the literature's suggestion to allow all girl groups. The
gender specific groups worked very well together. The girls groups were very proud
when they were able to outshine some of the boy groups.
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Discussion and Conclusions
This study opened my eyes as to how well girls can handle 81h grade technology.
Girls do as well as the boys but often choose to hide their enjoyment because of peer
pressure. This peer pressure is a result of social environment and community. There are
no television shows that depict beautiful women in engineering roles creating new
products or saving the environment from our past technological blunders. Television and
Hollywood prefer to characterize engineers and technicians as brainy geeks and freaks.
These are images that do not entice young girls, who are searching for an identity, to
choose the path of technology. Even parents are partly responsible for the lack of female
enthusiasm. Few if any mothers of current 81h graders took technology in the middle
school. In 1984, the New York State Education Department, (NYSED), enacted The
Regents action plan, which for the first time required both boys and girls to take middle
school technology, (NYSE, 2007). Prior to 1984, boys took Industrial Arts, otherwise
known as Shop, while the girls took Home Economics. Therefore a child's mother had to
have been 23 or younger at their child's birth in order to have had technology in middle
school. Since statistically few of their mothers took technology, many of them may find it
difficult to encourage their daughters when they may have little or no knowledge or
experience of what is being taught in a Technology Class. Fathers can also adversely
influence their daughters. During parents' night this year, I had a father tell me he was
sorry for me because, "you have to teach technology to all these girls".
Allowing girls to be in groups without boys may have been the greatest influence
on the girls gaining confidence in technology especially in the use of power machinery.
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In previous years the girls would often have the boy in the group use the machines
because even though they were properly trained, the girls were often afraid of getting hurt
or dirty. This year, the girls accepted that they would be operating machinery and came
dressed for work. They seemed to enjoy the machines especially on the enrichment
projects such as cutting out their injtials and other shapes from scrap wood.
I believe that by accentuating the roles of real careers during the projects, both the
girls and boys were able to realize why they take math, science and technology. They
leave with more than just new skills but an Lmderstanding of how they are used in the
adult world. The hope is that they will discover a career path that will excite them to
focus on their studies not only in technology but also in Math, Science and English. The
following is a list of careers with descriptions of responsibilities that my technology
students have experienced.

Career Descriptions
Architect: An Architect is a person who designs and documents commercial buildings
and/or personal homes and apartments. My students were assigned to draw the front and
side elevations to their home and then to draw it's fl oor plan incorporating at least one
improvement.
Assembly Labor: An assembly is a person who builds or assembles components per a
predetermined written procedure. My students made component parts and assembled
mass-production style per prewritten instructions they had previously written.
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Computer Draftsperson: A draftsperson draws up detailed plans of components and
assemblies to document an engineer' s design. My students created a complete detailed
package of the pegboard toy that they designed.
Electrical Engineer/ Technician: An Electrical Engineer/Technician is a person who
designs, builds and tests electronic circuits and systems. My students built and tested
simple electrical circuits and had to be able to properly design in a buzzer to their final
circuit.
Manufacturing Engineer/Technician: A Manufacturing Engineer is a person who designs
and implements process and tooling for the proper manufacture of a product. My students
designed and built simple tooling and wrote procedures to mass-produce custom designed
Maglev vehicles.
Marketing: A Marketing Manager determines the needs of the customer and helps to
determine product specifications. My students researched the needs of a handicapped
person and developed specifications for a new product that would make it easier to
perform a specific task.
Mechanical Engineerrrecbnician: A Mechanical Engineer/Technician designs builds and
test mechanical components and systems. My students designed built and tested
Compressed air powered racecars. Students were allowed to make unique vehicles as an
alternative.
Software Engineer/Technician: A software technician designs, writes and tests source
code for computer programs and websites. Students were given hands on experience with
many different types of computer programs and websites.
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Technical Writer: A Technical Writer is a person who writes assembly and usage
instructions for use by the customer. My students create an exploded assembly drawing
and an instruction sheet to go with the pegboard toy that they designed.

Importance to other Teachers
I hope that other middle school technology teachers discover how important role
models play in the development of their students. Not only does the teacher have to be a
role model, but the images that are presented to the students, through the movies we show
and the guest speakers we bring in to class, need to depict women in respectable
technology careers. Teachers also need to be careful to show equal attention to both the
girls and the boys. Girls can handle technology and need to be nurtured because women
are needed to fill the ever-expanding need for trained personnel in industry.

Future Research and Changes
I would like to fo llow up with a yearly survey of seniors to see how many boys
and girls completed a technology tract through high school and to see if they plan to
further their education at a tech school such as RIT or MIT. This survey could be a
valuable asset to both myself, and the high school technology teacher, as a means to
assess how well we are reaching all of OUT students. I also plan to continue to survey my
students at the beginning and midpoint of each year to keep in touch with how they
perceive themselves and the careers that interest them.
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Appendix A

Figures

Figure Al. Technology entry survey- What do you want to be?
Figure A2. Average numerical grade- All males vs. all females
Figure AJ -A8. Grades of boys vs. girls separated by class
Figure A9. Exit survey- Teclmology careers that interest me.

I

Gender Bias 35

Figure A 1. Technology Entry Survey, What do you want to be?

Teacher (non Tech)
Sports Professional
Receptionist

Pharmacist

~-----•

Med Tech
Lawyer

•Males
D Females

Genetic Eng
Finance
Elect Engffech
Doctor/Nurse !!!!!!:==~=~==:::!::==~=:::!::=:J
Chem Engrrech
Building Trades
Barber
Artist

0

2

4

6

8

10

12

14

Respondants

Gender Bias 36

Figure A2. Average Numerical Grade, All Males vs. All Females- 2006-2007
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Figures A3 - AS. Grade Averages, Boys vs. Girls- A Day Classes
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Figures A4 - A8. Grade Averages, Boys vs. Girls- B Day Classes
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Figure A9. Exit Survey, Technology Careers That Interest Me
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AppendixB
Figure Bl. Web Search Work Sheet, Engineering Career Interest
Circle one- Male Female

Tech8
Engineering Career Research

1 . Check out the links below to fin d out more about specific types of
engineering and engineers .
2. Take notes on at leas t t wo areas of i n t eres t , - facts that you can
share with the c lass .

Aerospace Engineering
Ceramic/Materials Engineering
Chemical Engineering
Civil Engineering
Electrical/Computer Engineering
Environmental Engineering
Industrial Engineering
Manufacturing Engi neering
Mechanical Engineering
Other Engineers

Notes:

Engineering Field - - -- - - - - - - - a.

b.
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3. Go to the online version of the Occupational Handbook and research the following
information on one engineering field.
http://www.bls.gov/search/ ooh.asp ?ct=OOH

a. Nature of the work:

b. Employment:

c. Training:

d. Job Outlook

e. Earnings:

4. What do you think?
a. Name two things you might enjoy about this career. Tell why.

b. Name two things that might be difficult about this job. Tell why.

c. Is this a career that you would like to pursue? Tell why.
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Appendix C
Figme Cl. Teacher/Student Resources Handout- Women in Technology

Teach er/Student Resources Handout
There are a number of organizations that are currently working to help bridge the gap in female
participation in technology education with the goal of increasing the numbers of women in Technology
based careers. All of these organizations have web sites, which provide information, guidance and links to
teacher and student resources.

Advocates for Women in Science Engi neering and Mathematics http://www.awsem.org/
This web site is sponsored by the Sanrrday Academy and offers junior and senjor high school
female students opportunities to join in programs that are run during winter and spring breaks that offer
science adventures. There is a link to ASE, which offers summer apprentice programs, as well as a link for
group options that bring their unique programs to your school.

Anita Borg Institute for Women and Technologvwww.iwt.org
This foundation is teamed up with some of industries biggest corporations including; HP,
Microsoft and IBM, all working together to support and encourage women in their quests to join the world
of technology. They have a two-fold mission; to increase the impact of women on technology and to
increase the positive impact of technology on women. Links are provided to provide resources and
programs suited to the young technology female.
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A WE+SUM- Attend Westminster Explore Science Use Math
http://w•vw. westm instercol lege.edu/camps/
Westminster College has set up a series of summer camps for eighth grade girls that specialize in
involving them in fun activities, (ex. volleyball, hikes, skin care), with interesting educational projects

involving Science and Math in a camp style setting. The girls develop a sense of sisterhood built around
girls working together learning Science and Math.

Girl Scouts of America with Sally Ride Science
http://www.girlsgotech.org/
Under the name GO Girls Tech, the Girl Scouts of America have launch a website that encourages
young girls to enjoy technology through a series of web games and a short video contest. The site also
contains links that provide resources for botl1 tlle female student and her parents to help foster an i.n terest in
technology education.

Internal Drive Foundation
\ V\VW. intemaldrive.org

The lntemal Drive Foundation is a joint venture between a variety of corporate and educational
sponsors to provide young women with mentors and team building projects to help guide the student
through their technology education. The foundation also provides college scholarships to underprivileged
girls that are entering technological studies.

LIA Project
www.liaonline.com
This is a cross media project that was started by Boston University to attract young women and
minorities into technology studies. Education guidance is provide utilizing the internet, CD's. DVD's, hand
held gaming, PDA' s and movie special effects as ways of fostering interest through diversity of media.
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National Academy ofEngineeringhttp://www.engineergirl.org/CMS/CWE.aspx
The Nation Academy of Engineering has a complete web site devoted to "The Celebration of
Women in Engineering". The web site include links to help teachers and studen ts to explore girls issues

concerning following a technology curricuJum. These links include; Engineering in the classroom, Planning
for college,

Careers, Getting Involved

National Center for Women Information Technology
\.\WW .ncwit.org/cisco

This site is sponsored by the National Center for Women & lnformation Technology and is
cosponsored by large corporations such as Cisco Systems and Avaya. This is a partnership that provides
links to resources to help the female student, her parents and her teacher to navigate her through the many
educational pathways that lead to a career in technology.

Society of Women Engineers www.swe.org
The Society of Women Engineers is a group that has resources for both the k-12 girl and the
college woman. They provide programs, awards and scholarships to aid the budding female engineer. They
also offer a mentor program through a multitude of nationwide corporate sponsors. They offer a summer
program call "Wow that's Engineering" that's designed to excite the young female student about the world
of science and engineering. (Roach 2006)
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Appendix D
Figure DI.Technology Entry Survey, What Do You Want to Be?

Male

Female - -

You have the whole world before you! Take you time and decide what career you
think you would most like to pursue after you finish high school or college. What
additional education or training do you believe you need beyond 8111 grade to become
qualified for you career choice?

My career choice is?

I need the follo"\\ring education and/or training:
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Appendix E
Figure El. Technology Exit Survey

Male - - - Female
Please indicate how much you enjoyed each of the areas we covered in technology and
whether you would consider a career in that area.
3 = very interested

2 = interested

1 = somewhat interested

O= no interest

Computerized drafting

Enjoyed
3
2
l
0
Career
3
2
1
0
If you enjoyed it but would not consider it for a career please tell me why.

Mechanical Engineering

Enjoyed
3
2
I
0
Career
3
2
1
0
If you enjoyed it but would not consider it for a career please tell me why.

Electronic Technician

Enjoyed
3
2
1
0
Career
3
2
1
0
If you enjoyed it but would not consider it for a career please tell me why.

Electronic Engineer

Enjoyed
3
2
I
0
Career
3
2
1
0
If you enjoyed it but would not consider it for a career please tell me why.

Manufacturing Technician Enjoyed
3
2
1
0
1
0
Career
3
2
If you enjoyed it but would not consider it for a career please tell me why.

Manufacturing Engineer

Enjoyed

3

2

1

0
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Career
3
2
1
0
If you enjoyed it but would not consider it for a career please tell me why.

Software Engineer

Enjoyed
3
2
1
0
Career
3
2
1
0
If you enjoyed it but would not consider it for a career please tell me why.

Architect

Enjoyed
3
2
1
0
Career
3
2
1
0
If you enjoyed it but would not consider it for a career please tell me why.

New Product Marketer

Enjoyed
3
2
0
Career
3
2
0
If you enjoyed it but would not consider it for a career please tell me why.

Custom er Service Tech.

Enjoyed
3
2
1
0
Career
3
2
0
1
If you enjoyed it but would not consider it for a career please tell me why.

Assembly Technician

Enjoyed
3
2
1
0
Career
3
2
1
0
If you enjoyed it but would not consider it for a career please tell me why.

What would have made eighth grade technology more fun and/or meaningful to you?

